Biphasic photoreceptor degeneration induced by light in a T17M rhodopsin mouse model of cone bystander damage.
To evaluate light-induced retinal damage in transgenic T17M rhodopsin mice as a novel model for bystander cone damage during retinal degeneration. Mouse eyes were exposed to bright white light (15,000 lux, 2.5 minutes). After exposure, electroretinography was performed on mice dark adapted for 12 or more hours at 0 to 5 days to test photoreceptor response or for 0 to 12 hours to test response recovery. Retinal cryosections were examined by TUNEL staining and outer nuclear layer thickness measurements. Cone morphology was assessed by peanut agglutinin staining in retinal flatmounts and cryosections. T17M retinal function and morphology changed rapidly after exposure to light. Scotopic and photopic electroretinogram responses declined progressively from 0.5 to 3 days. Scotopic response recovery peaked at 50% to 60% of the unilluminated response in 3 hours, indicating an early, rapid decline in scotopic signaling. Photopic responses were near normal or supernormal from 0 to 6 hours. Cell death peaked at 1 day, and outer nuclear layer thickness declined from 1 to 5 days. Disorganized cones were observed at 6 hours, intact and damaged cones were observed at 12 hours and 1 day, but only cone remnants were observed at 3 and 5 days. Light exposure had little to no effect on ERG responses in nontransgenic littermates and other retinal degeneration models. The time course of light-induced T17M retinal damage is biphasic, with an initial decline in rod function within hours followed by bystander cone and rod deterioration within days. The rapid and synchronous induction of damage in this model is attractive for characterizing bystander effects in retinal degeneration.